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Abstract : Drone had become widely used for various applications. However, industrial products were used 
for drone, and flight control systems inside were remained unknown. In case to develop new applications, 
drone and the flight control system are required to be developed originally. This paper presents the gain 
determination process for drone flight control systems, and the gain of the PID control was determined by 
the modified limit sensitivity method. Numerical simulations and flight experiments were performed to 
verify the validity of the gain determination process proposed in this paper. Consequently the process using 
the modified limit sensitivity method is enough stable to control our developing unmanned quad air vehicles. 






































































ここで，I : 慣性モーメント，𝛩 : 平衡点回りの回転角，l : 
アーム長，M : アームの質量，c : 抵抗係数，K : 推力係数，



































図４ 実験装置での持続振動状態 （Ku=23, Tu=0.467） 
 
表１ 限界感度法によるパラメータ 
時間領域 P I D 








及び 6.8 秒に印加された数 [deg] 程度の外乱に対し機体
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持続振動時の比例ゲイン Ku，持続振動の周期 Tu は，限
界感度法と同じく，実験装置により求められた Ku = 23, 
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